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[ntnidutTion 


The ptirpo.se t>f this booklet is 
to show you how to butUI a Tesla 
Turbine. It is a fairly easy pro jet l 
consisting of ;l simple assembly of 
eighteen 2-3/4" diameter llal discs 
separated by washer* and mounted 
on a shaft held between two high 
speed bearings and housed w ithin 
a round cylinder. 

The turbine operates on the 
principle that alt fluids have two 
prominent properties; adhesion and 
viscosity. To better understand the 
principle and what it means for our 
turbine, it is helpful to know ihai 
air. steam and the various gasses are 
class Hied as Fluids jlLst like water 
is. So when air or steam enters the 
turbine under pressure, die proper¬ 
ties of ail'! ics ion and visCObiiy conic 
inlo play and ihe rapid fluid mmion 
essentially grubs the Elai surface of 
the disks forcing (hem no route 
along with it as it moves era: rap¬ 
idly to the center of ihe lurbine, This 
force of nwvenieni on die tint disks 
in turn develops horsepower as w el l 
is very high r.p.m.. 

An overview of ihc turbine op¬ 
eration is as follows,.. 

A pressurised jel of air enters 
the manifold as shown in figure 2 
and makes its way through to die 
outer edges of ihe flat disk assem¬ 
bly where it is forced inlo the tur¬ 
bine h> way of a no/vic, It follows 
a rapid spiral p«ih around ;ind 
around and els it doc*, it drags ihe 
disks along with it. Eventually, the 
air worts its way to the center of 



Kigurr J, I he turbine Mpldt. 

ihe lurhine and eis.i ls through the ex 
haust ports. The direction the tur- 
bine ncnaies is determined by valves 
located at either side. Looking at 
figure 2, note ibid if valve “A H is 
open and valve “B” is closed, ihe 
turbine whll rotate clockwise. Like¬ 
wise. if valve "B" is open and valve 
“A" is dosed, the turbine will ra- 
(alc counterclockwise. 

The turbine as derailed will n> 
laic in excess of 5tKX3 r.p.m. at a 
c on slant ai r pre ire de I Lve ry of KO 
pound' per square inch. Hughe? de¬ 
livers pressures will increase the 
rpm. But be advised, when exposed 
in 'Uch high rotational speeils iner¬ 
tia stress becomes a concern. The 
turbine as detailed is constructed of 
type 304 stainless sled which is a 
stronger material than typical mild 
steel which does give it the ability 
tn hctier w it h si and the stress of htg h 
speed rotation. Even so,care should 
be exercised, particularly at speeds 
in excess of iHXJU rpm. As a pre¬ 
caution I would adviMi those who 
intend on operat i n g 1 his turhi ne, es- 




PS$SSy^!£tLlAlfi IRywELS 
THROUGH TUBING AND EUTE^S 

the TungivE tuhCoG- 



I'ii'urr 2 , The iiirhiw. as detailed here, is sel tu relate in a cnunferctecfcw be 
dirvelbrv AH ihut is reqitlred to switch over to a clockwise rotation Ls lo upen 
ihr rimed vahv oo the right and dow the open valw an the hf(. 


4 


5 




















pee i ally m higher speed*, in tie vise 
j safely guard Lind place it between 
[he turbine liikI those ]ji dose prox¬ 
imity in n. 

The turbine project well 
suited for those wiih miniature 
lathes. The largest turning require- 
ment i* the 3-3/16” diameter re¬ 
movable end cap. Besides a lathe, 
a drill press and/or ini lling machine 
and a handsaw or hacksaw will he 
required As can, be expected with 
a project such as this, an assortment 
of hand tools will also be needed. 
Such tools as a pair of right hand 
<red handleJ metal cutting snips, 
hacksaw or bandsaw, a small pipe 
wrench os well as an assortment, of 
wrenches &. screwdrivers as would 
commonly be found in the average 
workshop. Aset of drill bils, a 4-dll 
lop, an tt-32 lap. a l/K-27 N.FT. tap. 
a 3/8-24 Hi read die and a .376 
chucking reamer are also required. 
You wilt also need a 1/4” & a 1/2" 
col lei to her used in the lathe for 
turning the rotClf shaff. 

The turbine itvelf is constructed 
entirely of type 304 stiinkss steel. 
The rcnoir shaft is machined from 
1/3” diameter s.S, round rod, the 
disks are cut from 111 gage s.s, sheet 
metal and the housing (scalar) is cut 
to length from 3*" diameter .065" 
wall s,s. pipe. The pressure line is 
assembled from an assortment ot 
brass fittings and the end support 


fi 


brackets are made of brass sis well. 

Tinm.gh this project is meant to 
produce a demonstration model, it 
does have practical value. Similar 
turbines have been used in power 
generators for the purpose of pro¬ 
ducing electricity. Of course using 
air pressure from an air compres¬ 
sor would not be economical for 
such a purpose, bul certainly steam 
pressure would be. However gen¬ 
eral ing elect (icily and building 
steam hosiers art subjects in them 
selves and beyond the scope of this 
book. There is plenty of room for 
experimentation and it is my hope 
this project is beneficial in that way. 

Remember lobe safe. There are 
hazards lurking in all that we do. 
You w ill be working with metal and 
lhal includes cutting,, forming, 
grinding nod welding all ot which 
pose an injury threat. Wear safety 
glasses, use common sense and con¬ 
sider each step and procedure care¬ 
fully before you begin. Remember 
to safeguard all those who may be 
in close proximity to you as well. 
The turbine you ore getting ready 
to build has the potential to dev chip 
very high rpm and that in itself 
poses some danger and you are ad¬ 
vised to erect a safely guard be¬ 
tween rhe turbine and those tend¬ 
ing it and those who might he look¬ 
ing on as spectators. 




\1 uteri til Lisl 

The materials listed helnw are fairly easy to find. The stainless steel, steel, 
and brass items can be purchased from steel supplier, Tin; plumbing fit- 
rings can he purchased at any good hardware store or home improvement 
center and sources for the hearings are listed in ihc text on page 34. 

13" x 20” sheet of 20 gage type 30* s.s. [stainless sled) sheet metal. For 
rotor disks and end caps, See figure* 4. 15 &. 17, 

2 pieces of 3™ x 3“ x 1/4" c.r.s. (cold roll steel] flat bar. Jig for drilling 
rotor disks, See figure 5, 

Two 1/4-20 x 1/2” holts for assembling the above mentioned jig. 

1 piece of 5-1/3” long 1/2" diameter type 304 stainless steel round rod. 
Kotor disk shaft. Sec figure 9. 

Nineteen 3/3” stainless steel Mm washers. Rotor disk spacers. See figure 
10 & 1L 

One 3/K-24 slain I css steel nut. For securing rotor disks on shaft, See fig¬ 
ure 10. 

One 3/8” diameter x 3'" long, c.r.s round rod Alignment shaft. See figure 
12 . 

One 2-1/4" long piece of T diameter, .065 wall type 304 stainless slcel 
pipe. Stator. See figure 14. 

1/4" x 9- 1/64” piece of 16 gage brass. Range ting. See figure 16. 

Three J-40 x 1/4" machine screws. For securing ihe removable stator end 
See figure IS, 

One piece of 6” * 3-1/2”, 2(1 gage brass sheet metal. For the two end 
support brackets. See figure FJ. 

One 5" long piece of W diameter c.r.s. round rod. Alignment shaft. See 
figure 21. 

Eight 4-411 x 3/16" bras;; machine screws. For securing the end support 
brackets. See figure 21. 

2 high speed bearings, .25(1 1.D. X .750 O-D- X ,2312 wide. Sold under 
pirn JTs R4A and K4 AZZ. See figure 23 and text orv page 34 for purchase 
information, 
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Miilcrial List Continued 

One 3“ long piece of 1” diameter brass round rod. For nuking the 2 bear¬ 
ing cups. See figure 24. 

One piece of Y x 1 - 1 / 2 ”. 16 gage brass. For making the 2 bearing retain¬ 
ers. See figure 25 . 

One V length of 1" diameter c.r.s. round rod. Arbor for making bearing 
retainer*, See figure 26. 

One i/4-20 \ 1/2 bolt with 1/4" flat washer. For arbor mentioned above. 

One 1 / 4 ” r D. x 355 O D. branw bushing Will make two spacer bush¬ 
ings. See figure 30. 

One 3/4” x 3-1/2" x 6” wooden block. Turbine base. See figure 32. 

One T s r 3-5/S” length of aluminum bar stock. Manifold. See figure 

33. 

Two B-32 x I” machine screws anti iv™ #10 fiat washers. For securing 
manifold to ham;. See figure 34. 

I pieces of 1/2” x I ” x j-W aluminum bar stock. For nozzles See figure 

35, 

Two 4-40 x 1/4" machine screws with mil* For securing nuzzles men- 
dooed above. 

Thread tape or pipe dope for sealing pipe connections 
Two 1/6" FPT brass caps. See figure 36. 

Two 4 ” x 1 / 6 ” brass pipe nipples. See figure 3 k. 

Two l/H FIPlo MIP 90 brass sireet elbow. Sec figure 3 *. 

Two 1/8 x l/H FPT brass valves. See figure 38. 

Twes 1/8 x 1-1/2" brass nipples. See figure 38. 

Two 1/4 FPT x 1/8 MPT brass adapters. Sue figure 38, 

Two 1/4 FPT to MPT 90 sired tlbOw. See figure 38 
One air coupler plug. See figure 38. 

Four #6 x |/2" wood -screw?!. For securing turbine fo base. See figure 43- 


Who Was Nikola TtesluV 


I eedci ve a number of inqui rics 
on a day m day basis as to what I" m 
working on at any given moment. 
Having jusabegun the Tesla turbine 
project my first replies were that ! 
was constructing a Tesla turbine. 1 
was amoved (o fi nd that most pet iple 
bad never even heard of Nikola 
Tesla let alone a Tesla turbine. 

I wondered... How can this be? 
His inventions, patents and diseov ■ 
tries have molded our modem age 
yet no one seems to have heard of 
him. Among his foremost achieve¬ 
ment* was the discovery of I he ro¬ 
tating magnetic field which is ihe 
basis for practically all alternating 
current machinery in existence, 
Ollier inventions include (he elec¬ 
trical power distribution system we 
lake for granted today, fluorescent 
and neon lighting, wireless commu¬ 
nication. remote control and robot¬ 
ics TO name but a few. All told, tills 
profound and amazing m;in held 
mare than 100 I S patents. 

Nikola Tesla tfjs born in 1857 
in Siniljan, Croatia (Yugoslavia). 
His family was of Serbian origin 
and his father was an Orthodox 
priest who intended bis son to fol¬ 
low in his footsteps, l Its mother was 
unschooled but extremely intelli¬ 
gent. 

Some have referred to Tesla as 
a dreamer with a poetic touch who 


added to these qualities, self-disci¬ 
pline and a tie sire for fwrfcction. 
Such dissertations asA Fairy Tate 
Of Electricity'* written in 1915 
give line insight to the poetic man 
that Tesla was. And his many and 
amazing accomplishments give evi¬ 
dence <>rim incredible drive for ex¬ 
cellence 

In reality. Tesla was an eccen¬ 
tric driven by compulsions and in 
later years a progressi ve germ pho¬ 
bia. His intense drive ami odd per¬ 
sonality allowed hsm onH a. small 
circle of friends. Though he ad¬ 
mired intellectual and beautiful 
women, be had no time to become 
involved. As is often the case with 
such manic personalities, genius 
was the result. And Tesla’?; genius 
was displayed in bis uncanny abil¬ 
ity to somehow sense hidden sci- 
end fie secrets and then employ his 
inventive talent to prove his ideas. 
TeSlfl indeed was a dreamer Bui nor 
only it dreamer, he was a doer. And 
he was not afraid to dream big. and 
in his own mind, nothing was im¬ 
possible. 

This statement taken from 
Tesla’s autobiography gives insight 
into the man Tesla was., . 

"The pmjrfrsive deve/epmertr 
of man is vitally dependent on in - 
iwrrfrw, it ii rhr mast important 


t'vr n tfanxrip! of A Fairy Tale of Ekctrteky'a* well tn otherfim imil- 
iiig information go to tht Testa Muj&tm nrfi site in Belgrade Yugoslavia 
thmag h the following l ink. ■ ktSp:/A*w w.y urrt/W. la/ 



product of his i rrafrie brain. Its 
ultimate purpose is the coutpietr 
master, of mind over she material 
world, the harnessing of the form 
of nature to human needs, Utis is 
the difficult task of the mveitforwho 
is often misunderstood and 
utort warded. Bui he finds ample 
etmiftensuiirtn in the pleasing exer ¬ 
cise tfhi.\ powers and in the knowl¬ 
edge tfbring one of that exception* 
ally privileged class without whom 
ike race h ould hast long ago per¬ 
ished in the bitter struggle against 
pitiless elements. Speaking for my¬ 
self l have already had more than 
my fail measure of this exquisite 
enjoyment* so much shot for many 
years my life W£j> Utile short of con¬ 
tinuous rapture", 

Tesla trained for an engineering 
career by attending the Technical 
University at Oku.. Austria and the 
University of Prague, 

In 18542 he wenihi wort: in Paris 
for Continental Edison Company 
and in Strassburg in ] 883. Ik con¬ 
structed his first induction motor, 

He sailed to America in 1884 
and arrived in New York with just 
4 pennies in his pocket His first jedm 
in the ITS, was with Thomas 
Edison, but lie [woof them did not 
get on w ell. 

In May of 1885 George 
WBEtinghousc head of the 
Wfsiinghtiu.se Electric Company 
bought the patent rights in Tesla's 
polyphase system of alternating 
current dynamos, transformers, and 
motors. Tliis began a titanic power 


struggle between Edison N direct- 
current systems and the Tesla- 
West i n ghousc a Liernat i ng<urreal 
approach. As we know today [lie 
A C, approach was the victor, 
Meanwhile Tesla had estab¬ 
lished his own laboratory and con¬ 
tinued experimentation on such 
things as the carbon button lamp* 
the power of electrical' resonance, 
and on various types of lighting. He 
often gave exhibitions in Iils labo¬ 
ratory- lighting lamps without wires 
by allowing electricity to How 
through hb own body to discount 
ihc fears circulated by the Edison 
crow d dial alternating current was 
dangerous and even deadly to use 
as a power source. 

In 1&93 We si i ngh oust used 
Tesla's system to light th,- World 
Columbian Exposition at Chicago. 
His success with doing so opened 
the door for the contract to install 
the first power machinery at 
Niagara halls, which bore Tesla's 
name and patent numbers. The 
project carried power to Buffalo in 
18%. 

In 1898 Tesla announced his 
invention of a boat guided by re¬ 
mote control. 

In 1899-1900 Tesla set up a 
laboratory in Colorado .Springs 
G di<nu Ik > where he d ismvered what 
he referred to as terrestrial station¬ 
ary waves. With thii discovery he 
was able to prove lhut the earth 
could be used as a contractor. Dur¬ 
ing the same period in Colorado, he 
was able to light 200 lamps with¬ 
out wires from a siit-lance of 25 


rmles and he created man made 
lightening producing flashes mea¬ 
suring I35 feel. 

Laier in 1900 he relumed to 
New York to begin construction of 
a world broadcasting lower ihsil was 
to be located on Long Island and 
financed with 5150,000.00 pro¬ 
vided by J P- Morgan. Tesla ex¬ 
pected this tower to enable world¬ 
wide communical Lor and to furnish 
facilities tor sending pictures, mes¬ 
sages. weather warnings and stock 
reports. Because of a financial 
panic, labor problems and Morgans 
withdrawal of support the project 
failed 

Discouraged, Tesla’*. wort 
shifted to turbines and osher 
proj ects. Heeau se of a lock of funds 
many of his ideas remained in his 
notebooks which arc still of great 
interest loday. 

In 1917 Tesla was the recipient 
of ibe Edison Medal which was the 
highest honor the American Insti- 
hilc of Electrical Engineers could 
bestow. However because of his 
hitter battles and differences with 
Edison ihc medal was likely more 
of an insult lo Tesla than an honor. 

Tesla was a very complex indi¬ 
vidual and the remaining years of 
his lire were spent struggling to find 
purpose and to develop his many 
ideas some of which were consid¬ 
ered quite bizarre. Lacking in per¬ 
sonal funds and financial backing 
his efforts were frustrated. He had 
been betrayed by those whom he 
had trusted, Many of them profited 


on his inventions without giving 
due credit or financial return to ihc 
inventor, He lived the last few years 
of his life in the Hotel New Yorker 
and was known io be especially 
tbnd of the pigeon* in the area. Con¬ 
cerning a pigeon. Tesla wrote ihis 
in his later years., . 

“One night as t washing in bed 
r n the dark, wiving problems tff 
usual, (my beloved pigeon) flew 
through she open window and sUhhI 
on my desk- A.t I looked at her l 
knew she wanted to nil me she nvu 
dying. And then as I goi her mes¬ 
sage, there came a light front her 

exes: powerful brant\ of light. 

When that pigeon died, something 
went our of my fife-1 knew my life's 
work wot finished. ” 

The mari who was responsible 
for much of what we lake for 
granted in our modem age, Nikola 
TesJa died or January 7, 1943 
nearly penniless, He was 8b yeai* 
old. Close to 2000 people includ¬ 
ing tmny dignitaries attended his 
funeral. The custodian of Alien 
Property impounded his trunks, 
which held his papers, diplomas 
and other hOftOfs, a* well as his let¬ 
ters and laboratory notes. These 
were eventually inhtt bed by Tesla's 
nephew, Sava Ko&anovich, and 
later housed in the Nikola Tesla 
Museum located in Belgrade Yugo¬ 
slavia. 

Ai the time of Tesla's death the 
following editorial appeared in ihc 
New York Sun.,. 
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Mr Testa was etghty six yean 
oid when he died. He died atone. 
He w-fj'. an eccentric, whatever that 
means A nonconformist, possibly. 
Ar ifffV rule, he n'outd fem e hi\ ex¬ 
periments and go far U time in feed 
the silty and inconsequential pi- 
neons in Herald Square. He de¬ 
lighted in talking nonsense: or was 
U? Granting that he was a difficult 
man to deal with, and that sotne- 
lunes his predictions would affront 
the Ordinary human \ intelligence. 


here, stiff. wuj tin extraordinary 
man of genius. He must have been. 
He was seeing u glimpse into then 
confused and mysterious frontier 
which divides the htown and the un¬ 
known. . Jim today we do know that 
Tesla, the ostensibly foolish old 
gentleman at times n as front? nm/i 
superb intelligence to find the an¬ 
swers. His guesses h'etr right so 
often that he would he frightening. 
Probably we shad appreciate him 
better a few million yean from now. 


Tesla's Flat Disk Turbine Described In His Own Words 

f mm on iiHiYvirn appearini; in lint Nm Ynrk Htntld Tribune mi 

Oct, IS. IVU 


“f have accomplished what me¬ 
chanical engineers have been 
dreaming about ever since th r in¬ 
vention of steam power ," replied 
Dr. Tesla “That is the perfect ro¬ 
tary entitle, it happens that f fune 
aho produced an engine which will 
give at least twenty-fiw times as 
much power to a pound of weight 
as the lightest weight engine of any 
hind that has yet been produced. 

"in doing this / have made Use 
of two properties which Imre al¬ 
ways be en known to be possessed 
bv all fluids, but which have not 
heretofore beer, utilized. These 
properties are adhesion and viscos¬ 
ity. 

‘ Pur a drop of Water on o metal 
plate. The drop will rr d! off, but a 
certain amount of the water will jr- 
main on the plate until it evapo ■ 
rates or is removed In stmt* ttb- 


sorptive means. The maul does not 
absorb any of the water, but the 
water adheres- to it. 

" /?)*-■ drop ftf'wait-r may change 
its shape, hm until d$ pit/ik ies are 
separated by same external power 
it remains irtfiu I. Th is Icudrncv of 
aft fluids to resist molecular sepa¬ 
ratum is viscosity. It ft especially 
lunictahie in the heavier oils. 

'll is these properties of adhe¬ 
sion and viscosity that cause the 
“skinfriction " that impedes a ship 
ot its progress through she water 
or an aeroplane in going through 
the air All fluids have these quali¬ 
ties —ami you must keep in mind 
that m r is a fluid[ till gases are flu¬ 
ids, steam is fluid. Every kwjwn 
means of transmitting or develop¬ 
ing mechanical power is through a 
fluid medium. 


Now, suppose we luuAr this 
metal plate that ! have spoken of 
circular in shape and mount it at 
ds centre on a shaft so that it can 
Ire revolved. Apply power to rotate 
the shaft and what happens? H'/tv, 
whatever fluid the disk happens to 
be revolving ot tr agitated and 
dragged along in the direction of 
rotation, because the fluid tends to 
adhere to the disk and the viscosity 
causes the motion given to the ad¬ 
hering panicles of the fluid to be 
transmitted to the whole mass. 
Hem. 1 can show you better than 
tell yum ." 

Dr. Testa led the way into un 
adjoining room. On a desk was a 
small electric motor and mounted 
on the shaft were half a dozen flat 
disks, separated hy perhaps a six¬ 
teenth of tin inch from one another, 
rtTfft disk being less than that in 
thickness. He turned a switch and 
the motor begun to buzz. A wove oj 
cool air wfi immediately felt. 

“There we have a disk, or 
rather a series of disks, revolting 
in a fluid-—the air. " .wad she inven¬ 
tor. "You need no proof to tell you 
that the air is being agitated and 
propelled violently, ffyou wdl hold 
your hand over the centre of these 
disks—you see the centres have 
hem an away—you will feel the 
suction as air is drown in to be ex¬ 
pelled fnm the peripheries of the 
disks. 

Now. suppose these revolt j’njg 
disk) were enclosed in an atr tight 
ease, so constructed that the air 
could enter only at one point and 


be expelled only at another—what 
would we have?" 

^You’d have an air pump. " l 
suggested. 

“Exactly—an fiu'r pump or 
idowr, r ," sol'd Dr. Tesla, 

'There is one now in operation 
delivering ten ihrmnuul cubic feet 
of air a minute. 

“Now. t ome over here. ” He 
stepp'd across the hull and into 
another room, where three or four 
draughtsmen were at wont t»td 
rariduf mechanical and electrical 
connivance* were scattered about, 
Af one side of the mom vreu what 
appeu red to be a ;frtL' or aluminum 
rank, divided into two sections, one 
above the other, white a pipe that 
ran along the wall above the upper 
division of the funk ivo.* connected 
with a httle aluminum cose about 
the size and shape of a small alarm 
clock A tiny electric motor was 
attached to a shaft that protruded 
from oiit 1 side of the aluminum 
cwf. The lower division of the tank 
was Jilted with water 

“Intuit of this aluminum cave 
are several disks mounted on a 
shaft and immersed in a fluid, 
water” said Dr, Tesla. From thi 1 - 
lower tank the water has free 
access to the case enclosing the 
disks. This pipe leads from the 
periphery of the cave. I turn the 
current on. the motor turns the 
disks and as 1 open this valve in the 
pipe the water flows. " 

He turned the valve and the 
water certainSy did flow. Instantly 
a stream that would have filled a 
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bunvl ift a wry few minutes betam 
to nor out of the pipe into the n ppt r 
part of the tank ond thence into the 
lower tank, 

"This ts only a toy, " mid Dr. 
Tesla, “There are only half a dozen 
disks— 'runners,' I call them— 
each less than three inches in 
diameter, inside of that ca.i *, They 
are just like the disks ytm sow on 
the first motor—no voncs, blades 
or attachment'’ of any kind Just 
perfectly smooth, flat disks 
revolving in their own planes and 
pumping water he cause of the 
viscosity and adhesion of the fluid. 
One such pump now in operation, 
with eight di^, eighteen inches in 
diameter, pumps four thousand 
gallons a minute to a height of 360 
feet." 

W'jp went hack into the big, well 
lighted office. I H.f7i beginning to 
gmsp the nnv Tesla principle. 

"Suppose now we reversed the 
Operation ' continued the inventor. 
"You have seen the disks acting as 
a pump. Suppose we had m aier. or 
air under pressure, or steam under 
pressure, or gas under pressure, 
and let if run into F^r* 1 case in which 
the disks are contained—what 
Vi'oulti happen ? " 

"The dish would revolve and 
any machinery attac hed to the shaft 
would he operated -you would 
Convert the pump into an engine, ” 
f Suggested. 

"That is exactly what would 
happen—what does happen. h 
replied Dr. Testa. ’ It is an engine 


that does all that engineers have 
ever dreamed of art engine doing, 
and more. Dawn at the Waterside 
pow er station of the blew Fort 
Edison Company, through their 
courtesy, } have had a number of 
such engines in operation, in otic 
of them the disks are only nine 
inches in diameter and the whole 
working part is two inches thick. 
With steam as the propulsive fluid 
it develops HO-hone power, and 
could do twice tf.v much, " 

'' You have got what Professor 
Langley has trying to evolve for bis 
flying machine—an engine that will 
givt: a horse power fur a pound of 
weight " / suggested. 

'7 have gat mon‘ than that ." k re¬ 
plied Dr. Tesla, 'I have an engine 
that will give ten hone power to 
the jHwnd qf wight. Thai is twenty- 
five times as powerful as tire light¬ 
est weight engine In use today. The 
lightest gas engine used on 
aeroplanes weighs tw'o and one- 
half pounds to the horse power. 
With fwitf and one-half pound* <f 
weight l can develop twenty-five 
horse power . H 

"That inearth the solution of the 
problem of flying," S suggested. 

" Yes, and marts more. " t,l'«v the 
reply, "The applications nf this 
principle, both for imparting power 
to fluids, us in pumps, and for de¬ 
riving power from fluids, as in tar. 
bines, are boundless. It casts al¬ 
most nothing to make, there it noth¬ 
ing about a to get out of order, it is 
reversible, simply have two fumts 


for the gas or steam to enter by, one 
u#i each side, and let it into one side 
or the other. 

1 remembered the bushels of 
broken blades that were gathered 
out of the turbine casings if the first 
turbine equipped steamship to 
cross the ocean, and realized the 
imparlance of this phase of the fu?iv 
engine. 

"Then, too," Dr. Tesla went on, 
"there are no delicate adjustments 
to be made. The distance between 
the disks is not a matter of micro¬ 
scopic accuracy and there u no ne¬ 
cessity for minute clearances be¬ 
tween the disks and the cave. All 
tme needs is some disks mounted 
on a shaft, opened a Hale distance 
apart and cased so that a fluid am 
enter at owe* point and go out at 
another. If the fluid enters af the 
centre and goes out at the periph¬ 
ery it is a pump. If It enters ai the 
periphery and goes out at the cen¬ 
ter it is a motor 

'‘Coupling these engines in se¬ 
ries, one ('Oft do efM’ov h ifA gear¬ 
ing in machinety. Factories can he 
equipped without shafting. The 


motor is especially adapted to au¬ 
tomobiles, for it will run on gas ex¬ 
plosions as well as omsteuin. The 
gas or steam can hr* lei into a dozen 
ports all around the rim of the case 
if desired- It j's possible to run it as 
(i gas fflcift* 1 ^ ith a continuous flow 
of gas, gastdine and air being 
mixed and die continuous combus¬ 
tion causing expansion and pres¬ 
sure to operate the motor. The tx- 
jurn si vc power of steam, as well os' 
its propulsive power, can be utilized 
as in a turbine or a reciprocating 
engine. By permitting the propel¬ 
ling fluid to move along the tines 
of least resistance a considerably 
larger proportion of the available 
power is nidi zed. 

“As an air compressor it is 
highly efficient. There is a large 
engine of this type non' in practi¬ 
cal operation as air compres¬ 
sor and giving remarkable sender, 
Re frige rattan tm u scale hitheno 
never attempted will be practical, 
through the use of this engine in 
compressing &ir, and the manufac¬ 
ture of liquid air commercially is 
now entirely feasible. 
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'loait it meyi concern; 

H? it known thut E, Nikola Tesla. a Citi¬ 
zen of iht United Stik^. residing at New 
York. in the- county and &aie or New York, 
have invcntnl .am a, r. new and useful Lrn - 
pnMiral 1 ! ii: Rn -i ■■ Dieimsa and Turbines, 
of whidl the following is a full, clear, arid 
txici dc^Lirptku'L. 

h' f ie iHiiktiLdl tpplisiuJiLiniif unyclldni- 
Lai power, based or ihc utc of rlunl as the 
vcliictf ol enjff|y, ii Ikl* Iviti cfeeihAiilrarcd 
ih ji, in [mkr in arum ifot highest eennomy. 
the Lkuifo. in Hi.j velncicy jfA dircainn of 
movement uf ihc fluid dkr.il J be as gradual 
us peisihlc In life in Kins -.I j|T]'irjlu » Ika- 
ipfj.»E ik vi sal c:r pn?pi is£lL more or less sud¬ 
den Lhinpes. &hwks and vibraiums aic cm 

j|VLTuij(4e. Hesoks. the eirrplrryinetfl uf the 

ufujiI devices for importing in, or Lki-sipg 
energy frem u Elm J inch as ("sums, pad J as 
vnilfs nnd Minks, necessarily into iduces till 
trjerais defects .aid lim ii.im io-. .md adds in 
the ocmplkaliaii. cost of pndiKlKm and 
mainEcninffi of the nuehrnes 

Ttlff cbiect of Wf inirnlLim is iowfi 
oonkc those delis ivivirs and to «FTocl the 
cnwicuniisi-JiL mid morfOTnatiui] of tncoharii 
eal energy through the agency of fluids in j 
more perlcci manner. Ar.d try means am¬ 
pler and more economical chnn tho^c hcre- 
!■ fis .i tr ci"i>j-I. i-a traL. 1 jeoomphsll thixhy LjUh- 
iog the- peoiiellL^g Fluid In no 1 , e in natural 
patbj or stream ILrvc> uJle^vi resistance. free 

h ■■;t. L in .si: ..Uil a n I ..I i -rurl' u .v van.-I t \ 

tasj.Kie<| K vanes <ir kindred Jtvifet, and 
w change ns vdoefty jo j ftrectuir m rouse. 
ment by unpnssTJfiWt; degrees, thcA avAitl 
ing Ihe losses due lu sudden variation* while 
tlw fluid is imparting energy. 


if 4 s «t|l kiAWu tha? a fluid pOssessCn. 
■tuuip inkers, two sflliwt propeftki, ^dbf- 
sjiT jod viufnsLfjf. thifiui fo ikes( j mJuS 
A.fJy pvpdkl ihrstyf h seftii a HfcJdiUfii CO- 
coutUcts 4 < pesailiaf iinpreM.liimen'! known as 
skin tfs-s|.m«\ shock of IhC rnul flpjinsE 
iJhe aspenliet. ot tiw solid sebManre. Its; mliei 
from inrem-il rtneies op|»nciifg rrinievnl.jr 
wpfliflti™ As an inrvirjiWf smisniwKG n 
cenair. anmunloF the fluid is dr., eyed along 
by ihe movi mg bod} Ccm\ er^ly. i E ihe Ksdy 
be placed in a fluid in motion, for the sit; 
remans, it is impelled, in the darettUun of 
™\enKQ[. These 5 effects, in Itiemsebes. 
are of daily observation, but I believe that I 
an the ftntt to apply tHiera in a practical and 
eeDMHtiitil mwinw in the propubion of flu¬ 
ids or Lit their use as inoro -e ageitls. 

In an application, hlec by ntc Ociobc 
2 ls.u LVOsl, Sen j| Nuatbcf 523,^32 of which 
ihi-s sum: is adi vision. I lurr illiiiitaU'J die 
priimplcs underKirji my tiiiicnvety art ent- 
KsJ-yU in jppjau.us c.wtuiKiJ For the |MO- 
piilsionLil iT.iidv llur i ji nn f»i r r.ple«•,Irc-w- 
ester. jHTcapuble of emNsli mem also in char 
field ot mEchanicaJ en.gin«eung whiclt t^ 
cHnioed tn the wsc oF fluids 5 s motive 
agents, for while in certain respect-' the op 
c rati on v in Iho laltcT caw ,iro directly oppo¬ 
site- to those met with in the ppspuls.on of 
fluids, and the means employed may JilTer 
ir some r c jturcL, Ihe liiihiamcnial laws ap- 
pliLdhk in this iwo-cases are dw nune. It: 
nilkrr wwdi, die opefuliLiit is reveis.hie, fur 
if water lw air under pfcswnr* W nJ iEnried to 
dv Heeling aim Mi iuIl/.k ch; initio of' a (tmirp 
Of Mower as desenhej, (he runner I* s« in 

rLd^Uim hy rtHPsiO uf (V pi* uliap properties 

of the fluid which, «n ii* tiH-werocnE [hfu-u^ti 
the deske. tnitpart' its encTgy thereto. 
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The present application which is n di- 
visium of that referral lo, is specially m- 
l ended ll> ikscrifre and claim ny disco**!? 
ihnt sci tVmh, so- fur ja n beari- on trie use 

1 llh motive agents. a:- * 11 '-^i rnjji i-"K-.l 

firm i!w applications of ihc same ic she pro- 
pulsra*! nr of fluids. 

In i he draw i ii£s. therefore. I have illus¬ 
trated nig I jr i*k fimn r! c.;i|\r _.l ,iv designed 

fra UN: ihenno dynamic erasverslcMi of en¬ 
ergy. u field in » hich the applo/aLion* dCAc 
principle h*ve Ihe gre-HeU practical value 

Figure 3 is n pnriftl end view, *nd Fig. 

2 a vertical crns*"5cctii»df * rsHan engine 
ra turbine, construe wd nnd odaptedlQ he np 
cnlnl i n accordojive with the principles of 
my invention, 

Th.’ apparatus compr.Ecs a imner cm- 
phased uf u f kirn! iiv of ffcit rigid Jislcs- I J of 
suiuhlv d urreicr. keyed! to a d 1 an 1.6 itk! 
held in p.-diion thereon by a threaded nr 
1t. jshsmklef 12. and mtermediale w-ashen 
17. The disk* have openings 14 adjacent to 
the J; jfc LkitAi -qx>kt-s 15. which may be -uV 
sionnidly straight Fra the uknfckinKU, 
hur a few disks, with comparatively wide 
intervening sputi-v, are illuHnud. 

The runner is mounlfld in u easily ootn- 
pikmf ovhi end easting* 19, winch contain 
I.'h.- I«rjji:ij;:i for life shall 16. indicated bus 
f.sii -diuwo in derail. -ruffing husei 2\ and 
ranleis 30. The end eastings are un- ted by a 
central rinji 22, wii idt is berfed liuL m a l dele 
mf i si:ylilly la ijccr diameter ill iri that of [he 
dWw, ami lijs flartfed eKiertsions lit. and 

inlets. 24. inl.cn which finished pLrfSs- or 
ncctltt 25 He inserted- Orenilar jjnraMrei 16 
und- labjnnlh iwekin£ 27 .ms provided on 
the tide* of She funner, Supp:s p 1 pen. 48 .w 1 d 1 
valves 29. are HOHtted »ilie flanged ev 
censi-imfn if she ceniTuI fi ng. one of A* v-alre* 
being normally ck**cd 

For a bb ready end compfele Wider- 
standing of (he principle of opera tw ii il il of 
advantage to consider first Ihc actions (has 
take place when she devise is u<cd for the 
propulsion aa fluids for which purpose In is 
be tissumcd. iliai power is applied she s haf" 
.mil rlrt- nirtfitf ha in rotaion say in uclock- 
wlsc direCbun, NejlPtint^. f*J the motnenl. 
IfU 'u.’ Ecin ures of cnn-simotravt i Isaf make for 
or apainm the erlicieney erf ihe device as a 
Eiuimjt. as distinguished Imm fluid. 


by n-.isiin uf it-, prcifK-riics itf aJlRurnOE- am! 
vuCi.wiiy, upon (Titecirijj rlmuiph ihe inlas 
3 i, ar J enmi ny in cuointrl * >i4i ihe disks g). 
l* lofccfi hnkl ol by ihc lunrt rmd subjcvicd 
to tw ci fiirces. i>w usSiiyg UnpefMially it She 
direction cf miafiow. ^nd the either nnjjjlly 
aurw uni. The eontbLned el lets cl shc*e i.uai- 
aer.tiul and centrifugal forces is to pntj»el 
efie fluid with contin j*ui<ly inermsing se- 
Ineiiy in a spiral paih j mi! it retwhrs a suit¬ 
able peripheral curies from which il is 
ejected Hus spiial merventeur, free and un- 
disturbed and essentially dependent or. ihe 
pmperiio of the fluid. petmiinnB it la td- 

I lsi r.sa if Li i r.uiund jsUhsot scream hues and 
lei chiiRite its vdrtdiy and directior. hy in- 
sensible degrees, is j charac wtiSLie and os 
ecnii-ll Fealiire'nf iho pm-reip f nf ripfrultiin. 

l^Tiik ims ersm B the ohjiritor iitclosm ij 
the nintwr. She purlides of she ll jid mac 
f bJnpleSe OIK W mote limis. :ir hul a pari of 
one turn, the path fblkmd heirg capable 
of close cikulMkM und yrapfiK reprewnU- 
tion but fiiirty weunste co i mutes of Sums L-^n 
be otn aiited s.mply by determining rhe num ■ 
berofTCioIntiunsmiuiredlc tetrew Iheilutd 
passing thntugh She chamber ;ind mulsiply 
me it by She ratio Ibetweeu the nr.ern speed 
■suite fluid and that of the disks. I have found 
diat tltc qmMrty of tlui.it propelled in Ihis 
majMier. is, other conditions be me equal. Jip- 
[MYuinnatcly prnpofliLmane to the as'tive nur- 
facc of the runner end to its dTcotive ■speed 
Fcr dvi- reusttn, she perfonuenee of such 
machines a^.ncnts at an cttoeedingly hi^h 
rale wiih live increase of 'he..r size ,.nd speed 
of rosolukoEi 

The dimensions of the device us a 
whole. LdiJ She spacing od die disks is any 
jivm ■n,uii rer will he iktctmined by die 
eund; 11 Liras z.ihl raiu tflemenix of -peeial case c 

II cruiy t k suied dial ^ inierwmn j distance 
should bo !h? psalL ! lhr Ltuer cl m: di jnl- 
der of ibe 4ivk% ■ lie kmpfr ihe -piral paih 
tsf Ihc fluid and lhc ytroaier rts vficsni^. In 
gcncr-iil. Ihc spndrsg, rinold be siavh iliai ibc 
entire snass of sho firnd. beCtiie kaosng the 
Turner, ii accolcnvlcd hi a ncurly uniform 
seiocily, nut much below i.hal of She penpb 
cry of she di sk s under norm al working erm- 
dirjons. and almost equal loft w hen the trai¬ 
ler isdoeied. ami the paaticLt^ tmnie in eofi- 
cenLue cstdes. 



I'unsnlieniig mu* the l.. inverse of llK 

ahHuve sb(nN openUiiws Iimiassuunre dial 
fluid umkT prsssure be l-I lowed su |lJs^ 
Ihrougb Llic valve m ihc snk cat Che -aiid ar- 
row. the miner will he >et in mtatiors in n 
(kxtvriH direction, the fluid iravefong m u 
i pirai path go and with l raniinkiously ci m in 
idling vdueiftw urdil [ re.wilts kheofifion 
L-i ,iml 2*k, through whii.1i ■ is discharged 
If she ru n:iti he allowed co mm fctcly, m, 
newly fnoiemLens bc-afiogs, ns eko will at- 
uilti j ^letdehisrly approiuinuiinf cht iilijlL- 
nwm of thai of ihc jd|jeen[ fluid and die 
spiral paduol she partkks will be wnipifa- 
|i**ly Vim-osling (! | m.my jilmnsl cii- 
cular bsms II !nad i* jpul on ami the tunner 
slowed du*n. (he mobm ol die fluid s* rc- 
Ctnlcd. i he turns are reduced. amL she path is. 
shortened 

Owing to u number of causes j Heeling 
She perfnnTmnce. il w ddTicull tn frame u 
precise mJe w hkh wccld be generally up- 
pi icab-c. biM Li may be slaled ihai w n.l ir cer¬ 
tain limits, imd other cond.tjons heing Ihe 
hk. tin- lixqne is directly propurticm-Jile tn 
the square nf the velocity of the Lluui rcli- 
[ively In the rurjicrand tu she efTectisearej] 
nf die disks and. inversely, to the distance 
separating ihcm. The maekne will, gener¬ 
ally. perform its ninsinium work when the 
effective speed of she runner is coe-hal F of 
ihai eyf the fluid; but to attain the highest 
economy, she relative speed or slip, fer any 
■civKii pn < inaiiLf diotikl be as str>al I as fos- 
iiWe. This enndutkin may be in any desLred 
degKtf ap|miv:nka[jcd by increasing ihe ac¬ 
tive aieaoi end :uJULiiif the space between 
Hbe disks. 

Vi 1: ;r, jppjjrjm * of tJic kind described 
is eiripliivi*il f<rr Hu- transmission of powri 
cerair cfepiutures :n>m similarity heiweeei 
trammtllcr^nd receiver ons itfcwoa*? lor w 
curing the best refills. 1* is eviderl shat, 
when transmilting power 1mm One duH Sri 
another by sue h mach me-. any tier ired ratio 
between the speeds oF rmiiliuu may be oh 
Idi ik d by a pn -per sekclion of Lhe dtonie'e rs 
of the dl sk s, hv hy -.uitahLy staging the tran - - 
mjwr. she ia«iv t f or bode Bu U may be 

|hmiiIl>; mil |ImL id line respect, ai IcasL. flic 
(*□ Iiup£biiicsai« n*eini.J!y AIFercnc. In the 
pump, ibi radial or atntic pmsitro- Juc so 


cemrifugai feroe, is added to Ihe raagenliai 
or dynamic, thus increasing Lhe elTeclne 
I' .-adt oikl assisting in ihe ex pal don of rhe 
fluid lit Hu- molar, on the csfetrary, the first 
rtaartctl pressure:, being opposed io lhst of 
supply, rotn.tr’ she cfleetive head and llur 
velivliy ill raii-i.il flsiw lowanJ eI-h* eentei. 
,VgJm. in the prtvjitlled machine i greai 
torque i-l always dosirabk;. thi% callirg lor 
an increased ininher nf disks urd sn jller 
disLance oF sepaiallon. while in ihe pnipe!- 
lin,g rr »c rune. :« numerous economic nr^- 
suns. Site rotary effort should be She -.ti. I 
csl u'J ihe hpeed (be sieurtesl prwli-rable 
Many uiricr consideratioris, which will nalu- 
roily su^or ibernsdves, nay affect Che de¬ 
sign i..n»l paredntctiiHi, but the preceding is 
:h.yaghi to contain a' 1 necessary intormaaon 
Lf. sbes, regard. 

In order io bring s>ji a Jivlmciive Tea- 
tun?, -i‘ - nn in she first place, that she mo¬ 
tive medium IV admired loibc diA cltjin- 
Kt ti trough a p.;iT, rhiii is a l la and urlhidiil 
Irawersra wish nearfy untfitrm velocity, In 
this t bsc, the machine wlU uperaie os a m- 
lary cpgmC. die tluirleimiiiiULiusly ex pond¬ 
ing on its turtneiyA palfa n ff» ceoft) ouilet. 
TTw cipansirfin nke- place cf.ieffy alsinu ihe 
spiral pa III. IW ll'B VJhtraL in ward i s pp|Knqd 
by She eenlnfujMl force due TO she vehwity 
of tthiri .ird hy ihc puat re dsEiKC lo radwl 
evhaus;. it rs to be i.it)5seivqd Itvai she iesis- 
tiinor Ui Ihc passage 4>f (he fluid between Um 
pkite* is. appro* i m.ndy, prtipraiftXHK UrdK 
square uf the relative xpued. which is fihisu 
mum in ihe direvlion luwird the center and 
equal lo rhe full tangential velocity fit Ibv 
fluid. The path uFkail reiicl.jrice.rietre-.-jr- 
ily taken in nbcdiemr mi enis'ervyJ l.iw uf 
motion is. virtually, also rh.it of beast rela¬ 
tive I’dncily. bent, jhaume tiui the fluid is 
admiucii [0 siio dj-t chamber :tm LUrough a 
pvt, iitii a di verging nozzle, a device con¬ 
vening wholly or in pare, the expansive into 
velocily-ehCryiy Tlfc: ovvhuio will shere wot k 
rather like n Stn+iiwc. absorhirig she eneryv 
of xiueti: maniewnof the paniclp. as they 
whirl, witn centinuougly decreasing speed. 
So die exhaust. 

Tire Jwve description of the operation. 
I may add, is suggested by experience jj.J 
ub-criiiijnii, and is udeaneed merely f or the 
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f .r of c^plumJlion. The undeniable Fuel 

■s 'hm itiL- machine does operate. Lib e v- 
pur lively arid Impulsively. When ihe evpcn- 
5init in die nozzles is umnplete. -or nearly 
uX the I Li.I pressure 10 rhe peripteral elcur- 
:i:tr spate is small. is the :rW lie is made 
less ilivcT^firtc and its section -cei latj^cd. ihe 
pressure tiws. finally appriiAimuu rig that art 

Ihe supply Hue the transit urn fmm purely 
impulsive to espansne action may new He 
conliniKKB Ihmjuithoul. od w,chhju 1 ul snu- 
cal sin(c-5.aitdccrttliEM5ii*.mil ei’mpanjliseiy 
treat variation 1 of (.sre-sure may hr caused 
by small chortles of nozzle velocity. In the 
preceding it has been asm med that the pres¬ 
sure irf supply is crmslJ-rtLCif ormLiii Jfajs^'tnit 
H mil he understood that ihe npcrjtiori will 
I*, essentially tin- -ame if Uhe pressure be 
fluctuating h * iiuHitiBent. u> than, due in es- 
plosions-oceturing in ntorie ■ * less rapid suc- 
oesgjtjo. 

A wry Jlcsirahlc fmiure. thiMturbAic 
erf machines eoitsiruereil mi.I operated in 
^LSMstmec wiih ihis invemimn, is thc-irea- 
jtuhiJiiygf revcfsji of ruutinfi. Fie 1. white 
illustrative itf a special case. Buy he re¬ 
garded a* typical in thl- mped, [f ihe right 

V*l V ’ he shut (sff a:w1 Uir flu id suppl led 
dHM^h dw iwwd pipe. ch* lUBaer is nj- 
lu«d m the direcEiort id the duCkd Mrs 1 *, 
[lie tSpcralnib. add also Hk pafcfflMlK# tc- 
ntaittidg the SMht U bfWrt Cbt HmiEtl ridp 
hein£ hhtdn a CrCek widi this (KHpthO id 
view The s,-L:ne rvvill may fk obtained id 
mun> other wjii by specialty d*sipn*tl 
salve*, prill* pr no!r>3es J<ir tvE hi 
Ikm.lhedcmipliMDf which is omitted here 
in the intent of simplicity and cliameu, 
Fur the marine re-asofi* hut i>r r npcTuti *e pa^rl. 
or nuzzle L illustrated which nughl be 
adapted to n volatK hut does not fu hesi a 
circular bore. It will fre understood ihart a 
number of HikiMe irikis may be provided 
.:i ■ H.iiiJ the peupbery erf [jjt rjnner to nn- 
pnw* llu? action jihJ lha.1 die £1 msliUCUDri 
uf the machine may he modified in many 
ways, 

Stiii unother suluiihk and prLshahly 
ar ique quality -of such ratotor> sir prime ™ o 
cits may he described, IJy proper curoUw 
i ism and observance of working condition* 


EhC CtWifolM pressure, Clppwiwg. ihe pas¬ 
sage-of ihe eIu J, may, as already iodkaierf, 
he murk nearly equal to |hc pressure srf sup¬ 
ply \s hen die machine \v runnLr^ idle, It the 
inlet scs:1ion be lurg?. '■■mill changes in the 
speed of rev pint, on will produce sit at dif- 
ferctBcs in flow which arc ijirts-r cohere J 
tn ihe s'oneomtLant vanKions in die length 
irf the spiraLpadi. A ".elf-re culafting titachjne 
is itrxs nhunted ix-jang a -irii- ne rcinr- 
Manuc itf u dindcvim dceirk roi3tc.r Ln 
this respeL! that with /read Ji ffereiiLvs of 
iniprrs-cil pewure in a wide open chair rsel 
the ikiw srf the fluid Knougli the sume is pre- 
wented by mituc of rOWiou Since the cer,* 
iri’hq,^ lie*5 incrr-iw* ns Uhe sajmine of the 
revolutions, omen mure rapidly, and with 
mectm In eJh pr».lr sted great pcnphtcral se- 
hvilies are practicable, it is possible to at- 
tai r that condition inn "tuple stage machine. 
morL 1 readily if the runner be oflnrge duim- 
eier Obviously this jifuMem is rcicililaledby 
cwnpoundiag. as will be under*lood by 
tlmise stilled n die an [rrespoclivc of us 
heir rlii «n rcLift Uliy, this leibdtbLy whidt 
is, tn a degree, common to motors of the 
iihise tEscrijanin. is uf special ad van Lag e 
■n the operation of large umis, as ti ui l ur J ■> j 
saifeguznria^insE running away unddciErue- 

IWiS. Htsi Jes iher.^F, such a prime tlnyvcf pus- 
srssci nituly olfi rr advaf lagL-s, both CiWV- 
siruetiwe and opemiw«. It I s simple, light and 
Compact. subipcL 1,1 hut | ilUc w ear, cheap and 
rfJKtpIlQMlly rfMy W nftiu ul ;iL-1iiic as small 

ckmwetandiKainAe wtat m<*A 
isscnUial tn pood pertnrrtfwrtce, In sifrerwlitiii 
It la a eU a bie , ihtrt hat) no vuic^. sliding 
ccKilacI* Ur to*jNesi>me vjimcs h is alnwd 
rice ol wmrk-E'j. largely indepcmkni; dC 
rnazzlc dlkicney urn) nitiUe Jim high ns 
well jv For low fluid vcloddcs nmJ -preJ 1 
of Tewnlutinn, 

If will hr unde tsIck.s 1 dim the principles 
of coftsfiucthMi mid npcraiitmi uN‘>e gener- 
ciLly ser tbnh. are capahle oF erabod.ment in 
inuc hinea of ihe must widely diffejetit t'.'rai- 
.ir.J adaf ied for die greatest variety of pur- 
]Srx's. hi my {inr^nE spec ifkmiiari ! have 
■■■.i.ighi to iscnhe ami eeplmn only the per;- 
eral and 1 yinvu appEieal'r <n> of ihe principle 
which I beikve t 4m the (ifsi t« rtali/e anti 


turn Unp-rfu' mxOWL 
Whil I clnrm isr 

1. A much me adapted lu be pmptlled 
by i Fluid H*i-"tsting in Ehe ccmbrnabLin wedi 
a easing hjsinp inlet eukJ outlet pods at the 
peripheral ird central porti-tem, respectively, 
of a tuiar having plane ipacod surfaces be¬ 
tween which ihe fluid may flow in njrfjnil 
spirals urn! by adhesive *nd virciMis action 
imp an iis energy u: movement iu inc rodur, 
us di^obed- 

2■ A inaubiii* uttped to be propelled 
1-1 :t lluaJ. compnsing a n.mir eunipOsed uf 

a plurality of plnw spiked cLsts muunted 
m 9 shaft ¥>i»d nl, ihe same, an 

inckfting casing with & peripheral Lulet nr 
inkis. in Ihe plane uf the JiA^, jpij an our- 
let or owtleis in its centttl pm,i5xn, w de¬ 
scribed. 

3. A ratan engine adapts) Ln be pPO' 
pc lied fry adhesive and vj stocis u.,- nun irf a 
cominuciusly e^paiKling Fluidenmfrising m 
comhinaiMR a casing r-onning a chainber. „ir, 
:tiler or irdets imgentjal to the periphery of 
the same, and an nut lei or outlet* in irv cen¬ 
tral pnn-oii. w ith a ratorcc-mpoied irf spaced 
disks mu jnicd on a jJial:. and oper utnrjr 
ihe same, us desLE ibed. 

4. A Fucjct 1 i-'ic acjpcoJ to be ptopcllecl 
by fluid, ciHisisting m the ecrnhiiindDn of a 
plujuJity uf disks mu JiUed on a shaft and at 
or neat the same, and an incJcudpg casing 
w nh penis sit iiissugei cc .r.lc-t and CMElet nt 
the pqriplieral ami ccTiiiral poniom. tripcc- 
Eivdy. ihe disks toeing spaced to fnrm pas¬ 
sage!. through which the tlu.d may flow, 
unde r the ctrmlnnial trifluenct* of radial and 
langenfiil to re*", m j na rural spiral path 
frriFn the penphery (uwanJ ? 4il- rm uf. eIw 


dls-is. and irr pan it* encr^ of movement to 
the same by its stdlirdv* and s isciws action 
tlicreoo, as tel forth. 

5. A inacbine nd.iip1ejlp be propelled 
hv fluid compfi-ing tn combinUjun j plu¬ 
rality uf spaced disk5 rotatably mnunLeil and 
hat in j pL.iL '.i.iIjcl-s,. an inclutlng eating 
.rxl ports or pxesages erf inlet und outlet ad- 
ntcent to Uw periphery and center of the 
disks, revpeviisek, xs ^t finrth. 

6. A machine juinpeed in he propelled 
bye fluid compnsirj in cumfriniMOria Fun¬ 
ner ocunpoecd of a plurality of dULs (■ j-.iug 
plane surfih.es and nxx-nkef at inicnaK iin 
a eertral shaft, and formed with openings 
near die*reenters, and ran for Admiring 
the pupdlirg fluid intollic spowe" between 
the disks ai ihe periphery and ditchurgiTij it 
ji the center uf lIw same, to set forth 

7. A dieftno-dynamie civnserior. cutn- 
piisitif in comhinaiion a series uf rotatably 
mounted sfsftcd disks with plane surfaces, 
ah mekisijig ending, mki pons Ll Ihe periph- 
era! portion and outlet pons leading from 
ilte eintral piirton of the same, us set forth. 

to, A ihCiWU-iyoamie convener, com- 
pris:i:|i in cculJ>k»Eit’o a scries of rouuhly 
nirmriEisd spaced disks w;Lh |s|i.ot ntafnees 
;i.nd liJSMirg ('pcatflgs ndyaeeilE to iheii cen¬ 
tral p niwims. .in incloiim&etting- inlet ports 
■n I he pcriptieral ptiflion. afrd oadet porti 
leading liom the central (Hirtkm of ihe s^mc, 
a* set FnrJh. 

fa tesiimoay WkcteoftAffU my signa¬ 
ture in the pmcnrr of Iwu sUbtCriNii} wii- 

EK3KS. 

NIKOLA TESLA. 

WrtDCSKIt! 

M. I Awsrm Dyer. 

Win Bohlebe:. 
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Building the Kotor 


The first items to make are the 
rotor Jisks shown in figure 4 ,tnd 
you will need I8 of them, They arc 
each cut from a 13” x 20" sheet of 
20gage type 304 stainless sleek The 
3" diameter of each disk is laid out 
on the sheet with a pair of dividers 
\ii t for a 1-1/2”' radius. After some 
experimentation, I found the besi 
way to cut the disks was with right 
angle (red handle 3 av ial ion tin snips. 
Use a pair of slmrp snips urul you 

should be able to cut the disks from 

the wheel with ease- E-Tuwevei after 
tutting nut I H disks your hand could 
be a bit on the stiff side Al», watch 
out for the eery sharp edges treated 
as you cut out the divkv A pair of 
leather gloves will help in this situ¬ 
ation. but even so the sharp edges 
can still gel you. 

Three 3/H" exhaust holes and 
one 25/64" center hole are located 
in each disk. In onderto build a bal¬ 
anced turbine, it is critical that these 
holes be precisely located in rela¬ 


tion to each other You can ach ieve 
this with the aide of the simple 
clamping jig detailed in the next 
coup! c i if paragraphs, With the aide 
of the jig you can secure each disk 
in a fixed position and drill the re¬ 
quired holes so that each disk will 
he part of a matched set. 

The jig consists of two pieces 
of y x y x 1/4" c.r.s. Hat bar. Two 
17/64” holes arc drilled in the top 
hall' of the jLg as shown in figure 5. 



Figured- Using right hund tin snips 
to cut the rotor disks from a sheet of 


20 gage type 304 siaiult-ss, stwL 



—||f— 3.ffl6 

Hgturv 4. Kotur disk 1 ;, Cut IS from a sheet of 241 ga. type 304 sunnier steel. 



and then tu|> those holes 
for 1/4-2fl thread. As¬ 
semble thCitwo halves 
with two 1/4-20 x 1/2" 
_-_ bolts. 

The next step is to 
layout the location of 
and dnil the three 3/U" 
B holes and the 25/64" 

center hole in the jig as 



shown in figure 6. To 
do that, first find the 
center of the damp lace 

by drawing diagonal 
line 1 ? from comer to 
comer, Mark the center 
location with a Center 
punch. Then set the di- 
x iders at 5/H" apart and 
scri be a 5/K" radi us cen¬ 
ter circle. Mark I he lo¬ 
cal ion where the 5/S" 
circle intersects the cen¬ 
ter line on the right side 
of the jig with a center 
punch. From that 
marked location and 


1+-KJ » 13 BOUTS 


3MU. IHCXJE9. m 


flLiMwrtWitonflM 
iPutTES USEATRX^ai 
Pt*cHT3Loeirt*M£a 
HOLES m Tt BOTTOM 

PULTt THEN OP. u I? AND 

TW 1 rM !,*+» THHEl'CS 


i-ra 1 RAO 


hlgiirf 5, .Jig For drilling rutur disks. 
Made from (wo pieces of 1/4"' x 3" x 
y c+rs. (lai bar. 


Then place both the top and bot¬ 
tom halves together ami align ull 
four edges. Using a transfer punch 
inserted through the 17/64" holes 
in the top half, mark two hole lo¬ 
cutions in the bottom half. In the 
marked locations in the in mom 


half, dril I tw o holes wuh a 47 dri II yi^re 6.1ich la y out for rotor disk ji«. 
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Figure 7. DctirfJ stumlrih! rulor disk damped in jig. 


with the dividers set at 3-3/32” 
apart. scribe a 1-3/32“ radius circle. 
Mark the two points where the 
1-3/32" circle passes through the 
5/ft“ radius circle with a center 
purveh Alter the layout is complete, 
drill the 25/64“ center hole and (he 
three 3/8“ holes at the marked in¬ 
tersection points as shown in the 
drawing. 

Tlie jig is now complete and you 
are reads to Load a rotor disk. 
Loosen the boll ssccuri ng the damp 
halves and insert a rotor disk blank 
between them. Align the edges of 
the disk with the four sides ol the 
damp. Sec figure 7. 

Tighten the bolts to secure the 
disk in the jig. Use a drill press to 
dnli the three 3/S" diameter exhaust 
tmles and the 25/64“ center hulc. 
Loosen the clamp bolts ami as you 
remove the drilled disk from the jig, 
murk the locution of one of 3/S" ex ¬ 
haust holes both on the jig for fu¬ 


ture reference and on the 
rotor disk. A line nr ar¬ 
row pointing front the 
outer edge of the disk to 
the hole drawn with a 
magic marker wilt serve 
well foe this purpose. 
See figure 12 & 13. 

Repeat the above 
dril 1 1 ng procedure mark¬ 
ing the same correspond¬ 
ing hole on each of the 
17 remaining disks. The 
lucked hole location on 
each disk will he used 
along with a 3/IT pilot 
shaft in align the disks as 
they arc mounted oo I he main shaft 
a little later. But before the disks 
can be mounted im shaft we first 
have to make one, so Ihat’s the next 
order of business. 

The rotor shaft is made from a 
5-W length of 1/2“ dia. stainless 
steel round nod. Since it is impor¬ 
tant that the shaft be a* straight and 



Figure H. A rotor disk chi mp«i I n the 
jig m tfx ceatcr hole is being drilled. 


I 



Future9. Rulor shaft. Make I from a S-l/8" It ngth of 1/F din. round mtS, 


balanced as possible, it is best to 
chuck it in a collet and turn it be¬ 
tween centers. To prepare the shaft 
for turning, chuck one end in a 1/2“ 
collet and face the end off, then 
countersink to fit a live center. Re¬ 
verse the shaft in the collet to face 
off and countersink the opposite end 
foe a live center. Finished length of 
the shaft to be 5". 

With both ends prepared for dve 
lave center, adjust one end of the 
shaft io extend out pusi the end of 
the collet oi least 3-3/4". Adjust the 
sail mock forward to secure the live 
center, 

Shalt dimensions are given in 
figure 9, To make the shaft, begin 
by reducing the diameter to .39(1“ 
back 3-41/64" from the end. Nest. 
Reduce the diameter to 3/&” back 
2-1/LT thorn the end. Then reduce 
the thyme ter (O 1/4“ back 1-5/8" 


from the and. Finally, thread the 
3/8-24 section as shown in [lie fig¬ 
ure. Leave the shaft chucked in the 
lathe as we will be mourning ihe 
rotor dinks on it nest, 

Fitch rotor disk is aligned on the 
shaft using the marked hole in each 
disk as a reference and a 3" length 
of MT diameter round new! as a pi¬ 
lot shaft. So in order to assemble 
the turbine you w-ill need to cut a 
3/ft“ diameter X 3” long piece of 
C.r.s. round rod fur ihe pilot shaft. 
Hut before the 3/8" diameter pilot 
sltiift will fit in the marked holes, 
they must first be enlarged to .376". 
To accomplish this task, use a ,37ft” 
chucking reamer and ream The 
marked hole location in each of ihe 
IS rotor disks. 

As you assemble the turbine, 
each rotor disk will be separated by 
a 3/8” stainless steel fiat washer. 
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EXHAUST 

HOLES 


RAT 

WASHED 


f- STAINLESS STEEL ROTOR DISKS 
' 10 DISKS ARE NEEDED, 

EACn ONE BEND SEPARATED 
SY AFLAT WA&tfl 

JT-2HWT 


Sfl'SS FLAT WASHERS 
AS SPACERS. 

19 ARE NEEDED. 


Figure 10. Mourn! tin- 1H rotor disk* on the shaft sfpn- 
rating ACh >4 1111 a .W 4ainlcss9i|e() 11 ,H wush.LT. 

You will need 19 such washers. 

These should be readily available 
from mosl hardware or home im¬ 
provement store;;. Mine came in 
plastic bags containing 5 each, lire 
drawing in figure 11 gives the 
washer dimensions. 

Now, with the shall remaining 
secured in the lathe collet from the 
un-threaded end, begin assembling 
the turbine, fust by sliding a spacer 
wtsher on the shaft then a rotor disk 
then a spacer washer. Repeat die se¬ 
quence until all disks an.- 
on [he shaft, I lien finish 

with, a spacer washer at 
the finished end. 

Loosely thread a 
3/B"-24 nut on the shaft, 

Figure 12.The rotor as- 
si-iiihiv rhurkrd in the 
Idlin'. The disks are 
aligned with a .141" riiom- 
cut length of rnund nil. 

The uligiinuril hub in 
each disk are marked 
with an arrow as shown 
ill the |dmto. 



Ensure the alignment remains cor¬ 
rect, then tighten tile nut with a 
wfcncll to secure Llic disks tril the 

shaft. See figures 10 & 3 2- 
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Figure 11. ,W^slaiLd»ssl«1spacer 
w as hr r detail. are requirt*). 


You are now read) to reduce the 
diameter of the rotor Ji sk s to 2, 7 D”. 

Leave the alignment shaft in place 
for (his procedure and move the tail 
slock forward to secure the shaft 
for between centers turning. Begin 
reducing the diameter of the turbine 
disks to 2.70“. The disks may slip 
on the shah during the process so 
keep an eye on the alignment shaft. 

If they do slip, simply realign and 
tighten the run to re-seeure them 
in position, In my experience it is 
best to take shallow 005" to .010" 
cuts while Cuming down ihe rotor 
disks because deeper cuts (end to 
grub the work and cause ..ill kinds 
of aggravation Also, this portion of 
the project is likely to create lots of 
small hoi chips* so as in all metal 
working activity, you should be 
wearing eye protect ion. 

When the disks have been re- 
diuced as staled above, take a small 
hie and while die lathe is turning, 
use u to remove the burrs and sharp 

Making Thu Si ator 

one end then turn ii end for e ml and 
rechuek in the lathe to turn the other 
end. As staled, die finished length 
is lo be 2”. The three I/IT holes 
located around the circumference 
of one end can be located as fol¬ 
lows. Cut a paper strip 1/2” wide to 
fit around the circumference of the 
stator from card stock. Divide the 
paper strip lino 3 equal divisions 
marking each division location LIT 
back from I he edge Wrap the paper 
strip around one end of the sta- 


Hie turbine stator is that por¬ 
tion of the turbine that remains 
stationary as distinguished from 
ihe rotor which is the revolving 
portion of the turbine. The stator 
is made from n 2-1/4'" length of 3” 
O.D. .065 wall type 3W stainless 
steel pipe. The finished length of 
the stator is 2 ” so the extra 1/4“ 
is added to allow for trumg up the 
ends. See figure 14. 

To prepare the slalor. chuck the 
3'" O.D. pipe in Ihe lathe to true up 



Figure Ik 1 lie cninplclrd rotor 
assembly. The ilia meter has been 
reduced tti 2.7(1" anil Ike alignment 
tout has hern renuroHi, We that All 

evhaust holes ltiimin in align merit. 

edges from each disk. 

Next remove the shaft from the 
lathe and change to a 14“ collet. 
\«w chuck the 1/4” end of the shaft 
m the col let. Reduce the diameter of 
dve shaft to 34T back 1-1/4** from 
the end. Next reduce the diameter to 
1 ■4" back M/T from the end. 

The shaft and rotor portion of 
the projec t i s now- complete and you 
may remove it from ihe lathe 
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FORM THE 15 GA. &RAS3 
P TH) FT THE INSICE 
STATOR DIAMETER THEN 


Center the stator in a 
d-jaw chuck to turn the 
bru7cd endcap flush with 
the stator. The outside di■ 



amefer of the stator will 
not be true round, so 
rather than cut tine into 
the state«■ wall, it Will be 

best to clean up the un¬ 
even areas the lathe tool 
Csm’l reach with a file 
and/or a piece of sand pa¬ 
per. 

The removable end 
cap for the stator consists 
of a 3 - y 10 " dia. M a i nlesi- 
sleel disk with a flange 
eenteied shi and silver sol¬ 
dered to it. 

Kefer to figures 16 
through I ft as we begin 
the assembly by llrsl cut¬ 
ting die 1 -3ft 6‘ r din. stai n 
less steel disk from a 


Figure l ft, Making I hr ring 
flange fur the renw» abk rtt 
tor tncL 


R HG FLANGE S CEMTERtD OH 
TH£ DISK ANbSli'MEfi SQiXtREJ 
IMPOSITION 


SOLDER NS D£ 
3 F FLANGE ONLY 


^E Wty^AELE 5^ ,J E" DIA. DISK 
DUT FROM A SHEET OF X) GAGE 
"YPE 30i 5TAMJS8&T&SL 


Figure 17, Position and attach 
the rim; flange UtcnnipkU' the 
jfcittu'vwbk- stutur end. 


2U 



INSERT THE FUDGED RE MOVABLE 3&UN ThE 
I OF THE STATOR LS’NG A 
PUNCH. MARK THE LOCATIONS OF THE THREE 
HOLSSCN THE FlANGE O-' THE REMOVABLE 
DISK 



sheet of 20 ga. type 1(W 
stainless steel. 

Cut the flange for the 
removable end from a 
■sheet of 3 6 gage brass, ll 
must he sized u> fit the in¬ 
side diameter of the stator 
and you tan Jetennine the 
retjuired length of the brass 
strip using the following 
formula. Diameter x 

3.1416= circumference 

The inside diameter of the 
stator measures 2.H7" So; 

3.1416 s 2.87-9,016. 

9.016' is close to I /64" so 
we need a 16 gage brass 
strip cut 1/4” wide s 
9-1/64“ long. Sec figure 
16. When cut in sirc t the 
'■top is formed to fit tlic in¬ 
side diameter of the stator. 

Once formed, silver solder 
the ends together to com¬ 
plete the flange. 

Center the flange on 
the 3-3/16” diameter disk. 

Tn help center it you can. 
scribe a circle in the center 
of the disk equal to the 
O.D, of the flange. When 
positioned, secure the 
flange on the disk with a 
couple of small “C* clamps and 
then silver solder it in place. Im¬ 
portant! Silver solder on The inside 
of the flange only. If you solder the 
outside of the flange it will likely 
r»0l fit inside the stator as it should. 

When the flanged end. cap has 
cooled, insert il in and flush against 
the end of the sraror. Using a trans¬ 


REL-OVE THE FLJWG€D WSK FROM THE STATOR. 
PRILL EACH Of ’HE THREE MQ.ES MT THEN 
TAP 4-JO. 

figure- IK Installing the rtliwt- 
ahlrend in the stator. 

fer punch, mark the hole location 
on the flange ring to correspond 
with one of the three l/S" holes in 
the stator. Remove the flanged end 
cap and drill the marked locution 
with a 3/32" drill (hen tap for 4-40 
threads. Re in sen it in the end of the 
stator. Secure it with a 4-40 s 1/4" 
long screw. Then mark the other 






two hole locutions with a transfer 
punch. Remove the flanged cap and 
drill the two holes 3/3 2 '' and tap 
4-40. See figure 18.. 

Reinsert the flanged end and se¬ 
cure it with three 4-40 x 1/4" 
screws. Carefully center the stator 
in 4 4-jjw chuck in true the diam¬ 
eter of the removable cap. Remove 
any sharp edge* wiih a file. The fin¬ 
ished diameter of the cap should be 
approximately 3-1/8" w fitch allow s 


it to extend approximately 1/16” be¬ 
yond ilie edge of the stator wall. 

For site next step t^ve the sta¬ 
tor chucked in the 4-jaw. Using the 
tail stack chuck, step drill a 23/64 
hole through the center of hoth ends 
of the staler. Then ream .376", 

F.Y.I. The term step drilling re¬ 
fers to the process of gradually in¬ 
creasing die size of a hole by using 
progressively larger drill bits until 
ihe desired size ls reached. 


The S4ator End Supports 

The siatorcnd supports Eire each and it is important both end sup 
made from a 3” x 3-1/2" piece of ports he formed as near alike as pos- 
21/ gage brass sheet, A matched pai r si ble. That is, the hole h 1 ire up and 
are required. Cut to size, drill, ream the height of both brackets are the 
and tap as shown in figure 19, ii is same. The importance of this will 
helpful to layout one end, then 



30 


31 


w 


-—*118 ’■ 


rr 

9 


259 
1 m 


RM 


j T* 

O I I 

I I* 

a?'T£pl P H55| I 

WE 

BEtlC LIMES 

J_ 



Figure 21L The end support | [. _ | 

hrartd berKiihj; detail. f q o 


become mure evident ns you con¬ 
sider 1 he nc\i step which will be 
aligning and mounting the eitcL sup 
pcirts Id the stator. The brass is easy 
to form and she bends can be made 
with a pair of sheet metal cl amp pli¬ 
ers in conjunction with a bench vise. 
Or of course bends can be made 
with a small sheet metal brake if 
you have that capability. 

For the alignment procedure, 
you will need a 5” length of W 
diameter c.r.s, round rod. Insert the 
3/8" rcxl through the .376" hole in 
one of the support brackets, then inn- 
serr it through the center hole in the 
stator and finally through the .376" 
hole in the re mat rung support 
bracket. Refer to figure 21 fur elmi- 
ficalicn. 


The support brackets are fas¬ 
tened to the stator ends with 
4-40 x 3/16" inadtiri! screws, Po- 
sicion the assembly on a flat surfnee. 
Ensure dial one of the screws fas¬ 
tening the removable end of the sta¬ 
tor is on top. Use a transfer punch 
to mark the IocuiLeuis for the holes. 
Rather than marking ihe hole loca¬ 
tions all at emce. it is best to locate 
one hole then remove the bracket 
and drill ami lap n 4-4U. Reposition 
I he support bracket and secure ii 
with ihe [me 4-46 screw. Then lo¬ 
cate. drill & tap each successive 
hole one at a lime. This method will 
ensure the holes all align. Repeat 
the procedure for the second sup¬ 
port bracket. 



SECURE A SUPPORT BRACKET 


TO BACH STATCR END WITH FOUR 

*rM ] n. vir machine setter —v 1 



kiumv 21 . I'livjiiaiiing and mfHEnllinpi the end support brackets. 


Figure 22. Here we we thr brackets 

itiiumlLSl tap I tie Uflinr t-ibi l-. Viilh the 
alignment shall .still remaining in 
position Inr the next itrp. 
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Ik'ni'lugs. Bearing Caps & Retainers 


The hearings used in chi'; project 
arc classified as high speed bearings 
capable of running at speeds up t« 
30,000 rpm 

Ym will need two bearings. 
They are sold under part #'s R4A 
and R4AZZ, Each bearing mea¬ 
sures ,250 LD. X ,7500 D. X 2812 
wide. Mine were purchased on 
Ebay and I was able to buy 10 for 
$19.95 plus 5 95 for shipping- The 
Ebay store I purchased them front 
was ‘VXB Ball Bearings', To lo¬ 
cate them on Ebay just tvpc in R4A 
bearings on rhe Ebay home page 
HiMueh line. Or to access the VXB 
on line Ebay store, type VXB Rail 
Bearings on the Ebay store search 
line. 

The same hearings can also be 
purchased on the web from FSI 
Bearing Distribution. Their price at 
the time this bools goes to press was 
quoted at $2.79 each plus shipping, 
ESI's W'eb address is 
http;//ww w,bearings direcLcom. 



Figure U,Bwbp. 


With the bearings in hand, you 
can began making the bearing caps. 
You will need two. and they are 
nude from I” diameter brass round 
tod. See figure 24 for dimensional 
details. Begin making the hearing 
caps by chucking a 3" length of l" 
diameter brass round rod in a 3-jaw 
lathe chuck. Face off the end with 
lhe lathe tool- Center drill the end 
and with the tail stock chuck, drill 
2" deep Using a 23/64” drill. Ream 
the 23/64* hole to .376" using a 
chucking reamer. Reduce the out¬ 
side diameter to -fc?5*\ .295" back 
from the end, Puri off at. .375” long, 


r- DRILL TWO HOLES 7(®l 




Figure 15 . rctamirdcUil. Vlakr 

t wo fmm a piece of 16 gage liras*. 


Then repeat the 
above procedure to 
mike rhe second 
bearing cap. 

To complete 
the bearing caps, 
chock ihem in the 
3-jaw from the 
.875" end. Bora the 
inside diameter to 
.760”, ,275” deep. 

The healing re¬ 
tainers shown in 
figure 25 are made 
from a piece of 16 gage tana sheet. 
Two me required- Scribe a circle 
with a set of dividers to locate the 
1 -3/8” Finished diameter. Then cut 
out both to rough size with a 
bandsaw or hacksaw. Use the di¬ 
viders once again to scribe the 
L- UB" diameter circ kt in die center 
of each retainer. Drop a vertical cen¬ 
ter line to locate the position of die 
7/6+” holes. Then drill the two 
7/64" holes in each retainer blank 
as shown in lhe figure. 


The arbor required for turning 
the finished G.D. of the retainer 
rings can be made from a 3" length 
of I" diameter c.r.s. roundmd with 
a I/4-2U hole drilled and taped in 
one end. The arbor is mounted in 
the 3-jaw lathe chuck. To prepare 
the retamer ring tor mounting on the 
arbor, drill a 1/4” hi tic through its 
center. Then use a 1/4-20 Me and 
Hat washer to attach it to the arbor. 
Reduce tlic diameter of the retainer 
ring to 1-3/13" See Figure 26 lor the 
set up. 


□Rli THROUGH 231/64 
THEN RE^M .376. n 



llgure 24. Bearing cap, Make twnfmm I” diameter brass mind rod 



Figure 26. Arbor used fur turning the outside diameter of tile twining retain 
Mrs. Make ulle fmm u 3" length III I" [lurmlt r fJA round rod. 
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SEARING RETAINER 

BEARING CAP 
W OA. Ai^WCR 1 ' SHAFT 
STATOR 


SUPPORT BRACKET 

LOCATE TWO FOIES IQ SECURE 
SEARING fi£TAKERS AT BOTH ENDS 
OF STATOR ftlTV A TRANSFER PUNCH, 
THE A DRU ALL HOLES 302 1 TAP 4-40. 


Figure 17 - lltt drawing shuns ihr pnimlurt fur lucatin^ the 
rvtainc r rim; muuMliilg hules and the hearing cups. 


Remove i he retainer from ihc 
strbor and center it in the lathe chuck 
to bone the ,S76”1,D„ 

The bearing cup and retainers 
can now be positioned on each end 
of the turbine. Slide u hearing cap 
on the 3/JT' diameter alignment 
shaft followed by a retainer ring. 
Align the 7/64 1 ' holes in the retainer 
ring on vertical center, and using a 
transfer punch, mark the location nT 
I Ite two holes i n (he relai n et ring on 
the support bracket Then drill and 
lap Ihc marked holes in the support 
bracket for 4-41) threads. Repeat the 
procedure for lino opposite side of 
the stator. Secure henh hearing caps 
and retainer rings to the brackets 
with 4-40 x 3/8" machine screws. 
See figure 27 for an illustration. 

Remove the alignment shaft and 
the support brackets from both ends 
uf lbc stator, Also remove the bear¬ 


ing retainers and caps from both 
support brackets. It's ;i good idea 
to reference each bracket and bear¬ 
ing retainer with a mark to ensure 
each goes bock on the correct end 
during reassembly. 



Figure 2K Photo shows the bearing 
rap and relume r ring ■lNiunlrd ill 
jn»itiurt. 






With both support 
brackets removed, 
chuck die stator in the 
]lithe sCL-uring it from 
its fixed end, and using 
u boring bar, increase 
the LD, through both 
ends to 1.375". See 
figure 29. 

The rotor & stator 
are ready for reassem¬ 
bly. First install the 
bearings in the bearing 
caps, and using the 
bearing retainers, se- 
cute them to the sup- 



1 i^ u re 29. Iiierease the center hole 
LI), in both l tub of staler to L.dS’ 1 , 


port hr'ackuts. Remount the support 
brackets on cuch end of the stator. 

To install the rotor yew will have 

Hi mice again remove itie end from 
the stator, This time it is OR tiv leave 


I lie support bracket attached to it. 

Before inserting Hie rotor in the 
sEulor. you will need to make a 1/4” 
LD spacer hushing foe each end. 
The spacer detail is giien in figure 



0260 D. 

#.315 

1 


BRONZE BUSWG 
IWQ ARE REQUIRED 



Q.355 


LENGTH OF BUSHING 
ON THIS EN3 TQ BE 

petcrmhed during 

ASSEMBLY-* 



R0TG4 ASSEMBLY 


Figure 34 ). Make A Install broil re IwlTtnp Inr each end of the rntnr shad. 
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3D and were satisfactory for my tur¬ 
bine. Hui s-Li^hii leni^ch variations in 
these dimensions may exist from 
turbine in turbine. Whai is required 
is ihat the rotor be centered in the 
Mull rr ah near ii possible and IhuL il 
have mi side play. 

With I he spacer busings made, 
the rotor can be installed in ihe Ma¬ 
ter as shown i n fi gore 3 S Note th al 


the rotor end with the rut securing 
the ilisks faces the direction of ne¬ 
mos able end, This is also the end 
with longest shaft. The extra shaft 
length on this end allows for a pul¬ 
ley if so desired. With a pulley you 
may he able use the turbine to 
powers small alternator or genera - 
Ur, 


EAUl3eANft5NEIftil | 'bH 



ROTOR ASSEMBLY 


3USHIMS 


RING SECURED WITH TWO 
440)(gftluACHME SCREWS 


.2X1 LG 1.13 00 1 2M2VTOE 
R4A HIGH 5P€ED0EARKG 


STATOR 


Fiijurt; 31. Thr lurbuit avstnilil^ 


3K 




InltT Pkjmlmig & Nozzle Detail 
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DftUn*0Ut3H 

coumter bore 
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With the turbine com¬ 
plete. construction can 
begin on the pressure in¬ 
let assembly. Ft ut firM 
make a base for The tur- 
bine from a 3-1/2" 
hlock of 3M” (hick wood 
ns shown in figure 32. I 
used red oak, but the 
preference is yours. Two 
5/32” holes arc drilled in 
■One end of the block and 
then Counter drilled to 
1/2“ diameter 1/4" deep. 

These holes will be used 
for attaching the mani¬ 
fold. Also, it’s not neces¬ 
sary now. but later a deco¬ 
rative routered edge can 
be applied to the minut¬ 
ing block along with 
some slain and a couple 
of coats of urethane. 

The manifold is Trisale 
from a 3-5/5” length of 
I” x V’ aluminum bar 
stLxrk. See figure 1 33 for 
dimensional details. Cen¬ 
ter ihe manifold blank in 
a 4-jaw chuck and face 
ofThoth ends. Flu ished length to be 
3-1/2”. Ccnicr drill, then drill ihe 
main supply line hole 3-5/16” deep 
using a 21/64“ drill, Then lap the 
end of the nuin line hole for 1/8-27 
pipe thread 1/2'* deep. 

Remove ihe manifold front the 
lathe chuck, Locate and mark. ihe 
position of the two holes on the top 
of the manifold and the two holes 


Fi*utk 32. Mourning block, 

nn the bottom of the manifold, Drill 
ihe top two holes 2.1/64“ through 
lo the main supply line hole and tap 
for l/S-27 N.P,T, thread*. Drill the 
two bottom holes in ihe manifold 
with a #29 dri 111 hrough to the inai n 
supply line hole and tap for 8-33 
threads. 

The manifold is now complete 
ami il can be mounted to the base 
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MU “WOHOLESZlfcL 

TwouGhnoneaw 
IMmSUPLY LAE HOLE. 
ThtN TAP 1 .^ 27 HPJ. 



10 T«£ 3 ift4 L MAW SUPPLY l*g *X£ 
then ta* both holes s-il 


Figure 33. MnnifuUi. Make 1 from a length f4 I" x 1" aluminum bar. 


wiih two 8-32 x ]” machine screws 
and «V iwlj 410 flat washers as 
shown in figure 34. 

We are now ready to make the 
nozzle or nozzles and assemble the 


sides of I he s(at< h - in winch case you 
will be able change ihc direction of 
rotation by controlling; the pressure 
flow to the desired side of ihe tur¬ 
bine with shut off valves. 


pressure tines for the tur¬ 
bine. 

Here you may choose 
to construe! either a single 
nozzle turbine or a double 
nozzle turbine. If you build 
a single nozzle turbine the 
directii m -I cither clockw ise 
or counter clockwise) in 
which Use turbine will ro¬ 
tate will be determined by 
which side of the staler 
you install the nozzle on. 
Refer back to 11 gun: 2 on 
page 5 for clarification 

You can also choose to 
install nozzles on both 



Figure 3& Mi muting th* mnniMfl on tile bast. 
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DRILL THROUGH IM? 

0UT5LU THROUGH TO 
TtE IMZ'HKXEWITh 
A V3TSL/TTWGSAW 



TWO HOLES 
WULLEC 
THROUGH Tty- 


Figure AJ, Mike |wa from If! 1 ’ a I'" \ 1-541” aluminum bur. 


With the that in mind, we .ire 
ready to male the ru.vjile or nozzles 
depending on your preference. 

Each nozzle is made from a 

1- 5ft’ 1 length of 1/2” * I” alumi¬ 
num bar stock that has, been faced 
off on both ends to a I’m idled length 
of 3 -1/2”. See figure 35 fur details. 

The first step in making the 
nozzle is to drill the 1 3/32” through 
hole. That's best dooe in a lathe us¬ 
ing ihe 4-jaw- chuck. The cutouts in 
rite bur stock to form the nozzle end 
tan be made by clamping the bur 
stock In the mill vise. Using a slit¬ 
ting saw chucked in the milling ma¬ 
chine you can make the cuts to form 
the nozzle end, I used a 

2- 1/2" * 1/32" Slitting saw to make 
M of the cuts to form the nozzle 
end. Once the nuzzle is formed, lo¬ 
cate and drill the two 7/64” holes 
in each end of the nozzle as shown 
in the detail. 

Shims are needed to keep ihe 
nozzle open and prevent it from 
closing as the machine screws are 


lightened to secure the nozzle un tike 
4” pipe nipple, The Shims cab bu 
cut from .015 thick paper card 
stock. My shims were cut from a 
manila tile folder which turned out 
U> be about die right thickness See 
figure 3b for the shim detail. The 
holes shown in the shims were 
punched with a scratch awl. 

Insert a shim in each end of the 
nozzle aligning the 3/32” hole in the 
shim w-iih the 3/32" hole in the 
nozzle. Insert a 4-40 * I /4 machine 
screw through the 7/64” hole and 
secure with a 4-40 nut. Do not 
tighten the screws at this lime, 



Figure 36. Yiizzlt hihim, Make 4 Irani 
jll 15 thick paper card s(«h k, 
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/— X 1.(c MACHINE 

/ SCREWS WITH NUTS, 



The picture line assembly de- 
l ails. are given in figure 3K. As¬ 
semble the individual pans as 
shown, hut do nor tighten (he 
screws on the nozzles at ihis time. 
To prevenl air leaks, seal each 
ihread joini with plumber* lape or 
pipe thread putty. 

Before the pressurized air can 
enter the turbine, slots must be cur 


Kinure 37, Installing Ihe shims. 



J >1 FP" H HI MPT *DAPTER 


IflFPTCAP — 


IdKiPIPEMPRE 


' ■!: -IP TO MlR5<K STF£ET ELBOW 


IflX l.tFPI VALVf 




in rhe top of the stator lor ilie nozzle 
end entry points. The slots need to 
he V 16" w ide \ I-1/2” long and lo¬ 
cated at approximately the 10 
o'clock and 2 clock, position and 
centered front to back. 

Fi guru 39 shows how to tind the 
slot locations. As the detail indi¬ 
cates, the turbine is centered on the 
hast and moved forward until flush 
with the nozzle ends. As is iridiculed 
in the draw ing. the nozzle ends are 
pointing straight down, Then a 
scribed line is extended from ihe in¬ 


side corner of each nozzle end 
across the top surface of Hie turbine, 
Mark off (he 1 -1/2- k-ftgih of the 
required slot so dun it is centered 
on the :i.ii bine from front to back. 
See figure 40, 

Before milling the slot in the 
staler, ihe turbine must he com¬ 
pletely disassembled. To prepare tor 
milling the slots in the stator wall, 
you will need to chuck a 3/1 h'drill 
bil in the chuck. Then clamp the sta- 
Lor in, the mill vise positioning it so 
thai one of the slot locations isceu- 



CENTER THE TUR&INE ON THE BASE BOARD 
AND FLUSH AGAINST THE NOZZLE ENDS. 
TH£N EXTH* ASCRIBED LINE FROM THE 
INSIDE EDGE 0# EACH NOZZLE .ACROSS THE 
TOR OF THE TURB ME. THE SCRIBED UHE 
IL _ □ L USED AS A REFEFENCE LINE WHEN 
MILLING THE 13'VTOE SLOTS IN THE TOP Of 
THE TURBINE WAJ. FOR THE NG£2lE 
ENTRY. * 


SCRI0EO LINES 


Flgnnp 3M. E'rt^sLirr Lint- a^sfinhh ikcntl. 


figure W. Local in); iht nuzzle enln skits in the *,tslur. 
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tcrcd and perpen¬ 
dicular ii.n the drill 
chuck. Dnl! a starter 
hole as shown in fig- 
nrc 41. Repeal [he 
procedure to dr; IS a 
starter hole in the 
oilier slot. Replace 
the drill bit with a 
3/l6 H end mil]. Now 
reposition the sraror 
so tlie slot locations 
are at the ifl o’clock 
and 2 o’clock posi¬ 
tion in reference to 

ihe mill chuck. See 

figure 42. Using the 
3/3 ft" mill, cut a slot 
as shown in the 
photo. Adjust the 
mill table to cut I he 
second slot. 

After the ■slots have been milled, 
remove any sharp edges and reas¬ 
semble the turbine. 

Center (he turbine on the 
mounting block placing it flush 
against the manifold. Il may be nec¬ 
essary la swing the nozzles up to 
one side as the turbine is positioned. 
When in position, secure Ihe turbine 
to the buse with lour fob \ 3/4” brass 
wolxI screws. See figure 43. Then 
slide the nozzles in position to al ign 
w ith [3 k sluts in the stator. 

The 4” pipe nipple* art prepared 
next. I-1/4” long X l/B” wide slots 
must be milled in the bottom of each 
one. The slots arc located corre¬ 
sponding to the outlet location of 
rhe nozzle ends. Use Ihe procedure 
as shown in figure 44 which sliows 


Mrxi-iE* 

uaLED SiOt 


END YEW 


scrihiiE lines to locale the slots. 
Then unscrew ihe nipples from the 
pressure line assembly and remove 
the nozzles front them as well. Note 


Figure 41, Drilling a 3/16 th starter 
hnle in the stator walk 


Figure 44. DeUihhuuing the approximak locations 
fnr Ihv dnl nilmits in the ililnr wall. 




FiEurv 42. MtUlng nne of Ihe 
3/16” dots in the slulur wuil. 


in figure 45 lhut the actual length 
of Che nuzzles are 1-1/2”. hut the 
length of the slot in ihe nipple is to 
be only 1-1/4“', So mark a l-J/4” 
long slot location in each nipple 


centered between the scribe marks 
made earlier. Then clamp each 
nipple in the mill vi-ie ft> mill ihe 
required slot with a 1/fTend mill. 
Re-thread the 4" long nipples 
inio their respective elbows. Slide 
the nozzles back in ptwiliun align¬ 
ing chorn with (he s|ot cnt out in the 
nipple and the entry slot in the sta¬ 
tor wall. When correctly positioned, 
tighten the screws to clamp the 
nozzles securely to the pipe nipples 
With both nozzles positioned and 
secured, thread the end caps on and 
tighten them securely. 

The nozzle ends should extend 
jnsi inside the stator wall, but en¬ 
sure that ifius du not rub against the 
rolof as il turns. It ntay he neees* 



$sCUfi£ THE TOR? \E TD 
TREwommksajocK 
wrm pour* xie 

BRASS WOOD SCRfiVS 


‘HE: LfcSO- IHh TUKEiNE 
MOUNTttG BRACKET TO BE 
R.JS- ASMtSTUJWlFQLD 


r- UOCWTIMG B.OC* 
I_I_ 


VA.VES 


Figure J-T l\irhiiu L annuiiling drIniL 
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sary to cut shi ms and 
place Lhem between 
the mounting legs of 
the support brackets 
and the wooden base 
to raise the turbine 
closer to the nozzles. 
The lasl turbine I built 
required IflT shims. 
The reason for [tie 
variation is (hut the 
pipe fittings do ndl al¬ 
ways tighten to the 
same depth. 

Congratulations! 
The turbine is now 
complete and ready 
for a test run. Connect 
the air supply, open 
the desired valve de¬ 
pending on your di¬ 
rection preference 
while leaving the op¬ 
posite valve closed. 
Apply air pressure and 
a way she goes. 

Operation of the 
unit is simple and 
straight forward. An 
air hose is connected 
to the manifold. Air 
pressure i s applied and 
the speed of the tur¬ 
bine is control led by 
increasing or decreas¬ 
ing that air pressure 
And the rotational di 
recti cm i.s controlled 
by opening and clos¬ 
ing valve A A B ns 
shown in figure 2 nn 
page 5, 



FiKurv 44. Marking ihr rsi/oJe Horaliuns 
mi I hr 4" nipple. 
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t-igurv 4?, Slut del nil 
fur ihr 4" nipples. 


('rend union 


Congratulations once again on 
the completion of your Tesla tur¬ 
bine. There are a tew things to con¬ 
sider as we wind this project up. 

First of ail, you will likely es- 
penence air leaks between the 
nozzle and ihe 4 1 " nipple as indi¬ 
cated in figure-4b. When I had ini - 
lially begun construction of the tur¬ 
bine I had considered making the 
nozzles out of brass und then silver 
soldering them lo the 4” nipples, I 
had also considered silver solder¬ 
ing the nozzle ends in their open¬ 
ing on the stator wall. And that is 
certainly a viable, hut permanent 
option you might want lo consider. 

However, I was able lo remedy 
the leaks with silicon gasket seal¬ 
ing compound. I found that a 
Permute* p induct called ULTRA 
GREY RTY silicone works \ery 
well for this purpose, ii’s, gray color 
blends in well u>a The sealing pro¬ 
cedure is to remove the nozzle 
screws and shims. Spread a small 
amount of silicon or each of (he 
shims and then reinstall them. Re¬ 
insert the screw* and slide the 
nozzles back on the 4” nipples. 
Apply a little silicon on the 4"' 
nipple near each end of the nozz le. 
Reposition the nozzle and tighten 
the screw* to damp them m place. 
You will want to ensure that the sili¬ 
con dt re* not block the nozzle ends. 
Allow the requited lime for the sili¬ 
con to set, usually 54 hours anti 
your ready lo go again. 



Figure 46. Phutn slum me pulL-ntiiil 
air leak area* and the cap that exits 
where the nuzzle enters the lurhinf. 
See text. 

Also in figure 46, notice where 
the arrow points to the gap between 
the nozzle end and the point where 1 
it enters the siaiLH- wall. The turbine 
will operate fine with these gaps 
E&*cniiu% there will be a venturi 
effect on the inlet nozzle. Anti (here 1 : 
will he some blow back on the op¬ 
posite or closed side nozzle. There 
is a positive aspect to these gaps in 
t hat it offers an oppurt unity lo show 
i n icroted one s a gl i m pse of t he flat 
disk nm *v i nside w ithool has i ng the 
disassemble the unit However the 
unit will run quieter and you will 
have more efficient use ol air pres¬ 
sure if the gaps arc sealed. If you 
decide io seal these gap* you can 
do so with the sanw gray rtv sili¬ 
con. ITcare i* taken to run a small, 
ncaL and lid v head the job will look 
very professional However, be ex¬ 
tremely careful not to allow silicon 
to cover over or get into the nozzle 
ends. A suggestion would be lo re 




move the front end of (he siattur. You 
can leave the Front mounting 
bracks attached to die removable 
end. hut you will need to remove 
the I wo screw s chut secure i( to tlie 
ba.ve. Of course lo remove the front 
end from tlhc stator you simply re¬ 
move (he 3 screws securing it and 
then pull it away. Then remote the 
rotor a&senihly which w*ill allow 
you m reach inside the stator tu tape 
ovs;r each nozzle end before apply¬ 
ing the silicon. When you‘re done 
simply remove due tape. Also, if the 
gaps around the nozzle ends are 
very' wide you may want to lay a 
tape backing 10 close Ihc gap. This 
should be done from inside the sta¬ 
tor as well which will prevent the 
silicon from falling through the 
gaps. 

When the silicon has cured re¬ 
assemble the turbine and your ready 
to go again. 

The appearance of the turbine 
can be improved by rounding the 
edges of the base with a router. Af¬ 
ter sanding down the base. y*iu 
might want to consider applying 
stam and urethane. Also, other pans 
of the turbine such as the viator can 
he painted if desired. 

One of the fascinating things 
about this project is that it hits so 


much room for experimentation. 
Even this hulc model turbine has 
potential in that it could be used to 
pow er a snml L gunci alor or alterna¬ 
tor. Of course using air pressure for 
other than demonstration purposes 
is not very practical from an eco¬ 
nomical standpoint, but steam pres¬ 
sure would Ik. In tael that's the way 
many power pi unis operate today, 
Coal fired hollers produce steam 
that powers turbines very similar, 
but much larger than w hat you have 
constructed from this manual. Be 
advised though:, sream boilers are 
extremely dangerous! You should 
only venture down that road if you 
have experience in such matters and 
then only after careful study and 
consideration. 

Other experiments can be con¬ 
ducted with converting rhe turbine 
i nto a w tiler pu mp, air pump or eve n 
a vacuu m pump W.M J. Caims dis¬ 
cusses these and other possibilities 
in his book titled “The Tesla Tur¬ 
bine'. If you warn to go further with 
the Tesla concept. I would encour¬ 
age you to rend Cairns' hook. 

Best wishes for success in this 
and all of your future shop projects. 

Vince Gingery 
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Who could make such a claim? None other than Nikola Tesla. He 
was referring to his latest invention, the flat disk turbine. The year 
was 1911. Did he deliver? You be the judge. 

Travel back in time and experience the excitement of the era by 
building your very own model Tesla Turbine. Read along as Tesla 
describes in his own words the principles and incredible capabili¬ 
ties of his turbine. Examine the original Turbine patent descrip¬ 
tions and drawings for yourself and gain an even greater perspec¬ 
tive of this amazing invention. 

Also included in this booklet are step by step instructions in the 
form of detailed photos and drawings showing how to construct 
your very own Tesla turbine. Not an exact replica of the original, 
but one that has been simplified, thus making it much easier to 
build than the original. The result is an impressive model measur¬ 
ing 3-1/2" wide x 6'' tong x 4 high. Although it comes in a small 
package this turbine generates impressive power. The model as 
detailed rotates at speeds in excess of 5000 r.p.m. at 80 p.s.L of air 
pressure. And it has the capability of running either clockwise or 
counterclockwise at these speeds. 

Because the turbine is capable of such high rotational speeds, it 
has been constructed entirely of stainless steel which is a stronger 
material than mild steel. Building I he turbine requires basic metal 
working ability including the cutting, grinding and shaping of metal. 
You will need a small lathe capable of turning at least a 3-1/4" di¬ 
ameter, a drill press and/or milling machine, a hacksaw or bandsaw 
and an assortment of hand loots including metal cutting snips, 
screwdrivers, wrenches elc. 

This is an amazing project and one 
you are sure to enjoy. But be careful. 

Once you start you won't be able to 
get enough of Tesla and his amazing 
inventions. The more you learn the 
more you will realize that Nikola Tesla 
was truly a genius light years ahead 
of his time. 
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